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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: On page 12, lines 8- 
9, and on page 13 lines 12-15, reference number (224) is referred to as an integrator, while in 
on page 12 lines 21-22, and page 19 Iine18-19, (224) is referred to as a "compensator network" 
and as a "compensator". Appropriate correction is required. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4) because 
reference character "224" has been used to designate both integrator and compensator. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing sheet 
should include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant 
will be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 
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4. Claims 40-41,52-54,85-87,91-96,99-101 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 40 recites the limitation "said bipolar switch". There is insufficient antecedent 
basis for this limitation in the claim. 

Claims 52, 53,85,86,91,92 recite the limitation "said compensator". There is insufficient 
antecedent basis for this limitation in the claim. 

Claims 61-63,99 recite the limitation "said compensating step". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for 
patent or (2) a patent granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 

6. Claims 1, 6-18, 21-26, 28, 64, and 67-73 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Rosenberg (U.S. 6300937). 
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Claims 1,14, and 64: a driver having a current control device for a voice coil motor, 
used in a disk drive comprising a sensor (Fig. 2: R2) to sense a coil current in a voice coil motor 
(e.g. Col. 4:13-15); a transconductance amplifier (e.g. Fig. 2:54) to detect a current by 
comparing a coil current (current across R2) and a command current (e.g. Fig. 2:Vin) and 
means (Fig. 2:R,C,56) to integrate the error current into a coil current. 

Claims 6 and 67: the means to integrate (Fig. 2: R,C,56) includes a capacitor (Fig. 2:C). 

Claims 7 and 68: the means to integrate (Fig. 2: R,C,56) includes a resistor (Fig. R). 

Claims 8 and 69: an amplifier (Fig. 2: 56) to supply a coil current, the amplifier coupled 
to the integration means (Fig. 2:R,C,56) 

Claims 9 and 70: the sensor includes a sense resistor (Fig. 2:R2). 

Claims 10,16, and 71: the command current is received at the driver (Fig. 2:38) from a 
microcontroller (Fig. 2:26) 

Claims 11 and 72: the means to integrate (Fig, 2:R,C,56) includes a capacitor (Fig. 2: 
C) is connected to the transconductance amplifier (Fig. 2: 54). 

Claim 12: the transconductance amplifier (Fig. 2: 54) has a first input (Fig. 2: the 
input) and a second input (Fig. 2: the input) such that the coil current (current from R2) is 
coupled to the first input of the amplifier, the command current is coupled to the second input of 
the amplifier wherein the amplifier detects the difference between the coil current and the 
command current (it is inherent that a transconductor takes the difference). 

Claims 13 and 73: the means to integrate (Fig. 2:R, C,56) is coupled to a gain buffer 
(Fig. 2:R, the "R" to the left of 56, the resistance sets the gain of the amplifier). 

Claim 15: an amplifier (Fig. 2: 56) to amplify the coil current. 

Claim 17: The motor has a magnetic field (it is known in the art that a vcm has a bemf). 
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Claim 18: sensing a voltage and determining the coil current from the voltage (Col. 3:40- 

52). 

Claim 21 : comparing the coil current (Fig. 2: current from R2) and the command current 
(Vin) at the transconductance amplifier (Fig. 2:54). 

Claim 22: compensating the error current by delaying the integrating step (Fig. 4:423 is 
a switch which if not closed, would cause a delay in the current from going to 404). 

Claim 23: a current control device for a vcm driver, the vcm coupled to a microprocessor 
(Fig. 2:26), driver comprising an amplifier (Fig. 2: 54) and means (Fig. 2:R, C, 56) to integrate 
an error current with a command current to generate a coil current, wherein the error current is 
detected by comparing the command current and the coil current sensed with a sensor (Fig. 
2:R2) coupled between the amplifier (Fig. 2: 54) and the vcm (Fig. 2: actuator). 

Claim 24: a transconductance amplifier (Fig. 2: 54) to detect and calculate the error 
current by comparing the command current and the coil current (it is inherent that a 
transconductor takes the difference). 

Claim 25: the error current correlates to a voltage across the sensor (Fig.2: R2). 

Claim 26: the sensor is a resistor (Fig. 2:R2). 

Claim 28: the amplifier (Fig. 2:56) is coupled to transistors (Fig. 3: 310, 312, 314, 320, 
324, 322). 

7. Claims 44-46, 48,49 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Schalger (US 6600618). 

Claim 44: a current control device comprising a coil current supplied to a vcm along a 
center tap (Fig. 1 : center of 36,42,46,48); a comparator (Fig. 1:18) to shape a current command 
in accordance with the coil cunrent, the command current driving a switch (Fig. 1:28,30). 
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Claim 45: an amplifier (Fig. 1: 22) to detect the coil current. 

Claim 46: tuming the transistors (Fig. 1: 36,42,46,48) on and off (col. 3:35-55). 

Claim 48: a driver comprising a current sense amplifier (Fig. 1: 22) detecting a coil 
current in a vcm (Fig. 1: 31), the coil current is supplied by a center tap (center of 36,42,46,48); 
a current command (Fig. 1: vref); a comparator (Fig. 1:18) coupled to the current sense 
amplifier (22) to receive the current command (Vref) and shape the command according the 
coil current (current from 22); a switch (28,30)coupled to the comparator (18) to turn on and off 
a set of transistors (36,42,46,48). 

Claim 49: the transistors are MOSFETS (Fig. 1: 36,42,46,48). 

8. Claims 50-52,57-59,61,63,84,85,90,97 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Ng et al (US 6388413). 

Claims 50, 58, 84, 97: a driver comprising a sensor (230) to sense a velocity voltage 
across a coil motor (col. 7:5055); an error amplifier (254) to calculate the difference between the 
velocity voltage and a command voltage; and a retract amplifier (238) to compensate the 
command voltage with the difference (Col. 8:34-58). 

Claims 51 and 59: a differential amplifier (242; col. 8:20-33) coupled to the error 
amplifier (254) to detect the velocity voltage across the sensor (230). 

Claims 52, 61, 85: using a retract amplifier (238) for compensating. 

Claims 57, 63, 90: the retract amplifier is turned on and off (8:34-58). 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

10. Claims 1,12,14,23,28,64 rejected under 35 U.S.C. 102(b) as being anticipated by Jove 
et al (US 5270882). 

Claims 1,14, 23,and 64: a driver having a current control device for a voice coil motor, 
used in a disk drive comprising a sensor (1:R1) to sense a coil current in a voice coil motor (Fig. 
1:Rmr); a transconductance amplifier (Fig 1:gO) to detect an error current by comparing a coil 
current and a command current (col. 2:47-50) and means (Fig 1:C1) to integrate the error 
current into a coil current (col.2:40-53). 

Claim 28: the amplifier is coupled to a set of transistors (Q1,Q2) 
Claim 12: the transconductance amplifier (Fig 1:gO) has a first input and a second input 
such that the coil current (current from Rmr) is coupled to the first input of the amplifier, the 
command current (col 2:47-50) is coupled to the second input of the amplifier wherein the 
amplifier detects the difference between the coil current and the command current. 

1 1 . Claims 30,34-45,74,77-80 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Salina et al (US6023143). 

Claims 30 and 74: a driver comprising a set of transistors (Fig. 5:md1-4) coupled to a 
motor (vcm) by a center tap to supply a coil current, an amplifier (Fig. 5: sense amplifier) to 
detect the coil current, a comparator (Fig. 5:error amplifier) shaping a command current to a coil 
current; and a bipolar switch control (Fig. 5:pwm converter) to supply the command current to 
the transistors (col. 4:8-33). 

Claims 34 and 77: first and second transistors (Fig. 5:md1-4). 
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Claims 35 and 78: the transistors are MOSETS (Fig. 1:md1-4) 

Claims 36 and 79: the switch control is turned on and off according to the command 
current waveform (Col. 4:8-33, pwm control). 

Claims 37 and 80: a microcontroller (Fig. 5: DAC system/ 8 bit registers) supplies the 
command current (Col. 4:17-23). 

Claim 38: supplying a coil current to a vcm (col.4:8-33); amplifying the current (Fig. 5: 
sense amplifier); and shaping a command current according to the coil current (Fig. 5:error 
amplifier). 

Claim 39: receiving the command current at a switch control (Fig. 5:PWM converter). 

Claim 40:saturating a set of transistors (Fig. 5:md1-4). 

Claim 41 : tuming the transistors on and off (Fig. 5:pwm converter). 

Claim 42: supplying the coil current to a center tap (Fig. 5: center of md1-4). 

Claim 43: amplifying with a current sense amplifier (Fig. 5: sense amplifier) 

Claim 44: a current control device comprising a coil current supplied to a vcm along a 
center tap (Fig. 5: center of md1-4); a comparator (Fig. 5:error amplifier) to shape a current 
command in accordance with the coil current, the command current driving a switch (Fig. 
5:md1-4). 

Claim 45: an amplifier (Fig. 5: sense amplifier) to detect the coil current. 

12, Claims 30-34, 36-48,50-63,74-77,79-101 are rejected under 35 U.S.C, 102(b) as being 
anticipated by Taylor (US3936876). 

Claims 30 and 74: a driver comprising a set of transistors (Fig, 26:T13, T14) coupled to 
a motor (Fig. 26:20) by a center tap to supply a coil current, a sense amplifier (Fig. 26:55) to 
detect the coil current (col. 9:51-10:5), a comparator (Fig. 9:25, Fig. 26:25) shaping a command 
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current to a coil current; and a bipolar switch control (Fig. 26: 59) to supply the command 
current to the transistors (col. 8:61-69). 

Claim 31: first and second coils (Fig. 21:73,74). 

Claim 32, 75: first and second coils having first and second currents (Fig. 21: 73,74; col, 
4:60-64; col. 16:31-41). 

Claim 33, 76: the coil current is the sum of the first and second currents (Fig. 21: 73 and 
74 together form 20) 

Claims 34 and 77: first and second transistors (Fig. 26:T13, T14). 

Claims 36 and 79: the switch control is tumed on and off according to the command 
current waveform (col. 8:61-69; Fig. 8). 

Claims 37 and 80: a microcontroller (Fig. 30) supplies the command current. 

Claim 38: supplying a coil current to a vcm (20); amplifying the current (Fig. 26:5); and 
shaping a command current according to the coil current (Fig. 26:59). 

Claim 39: receiving the command current at a switch control (Fig. 26:59). 

Claim 40:saturating a set of transistors (Fig. 26:T13,T14). 

Claim 41 : tuming the transistors on and off (Col. 8:61-69; Fig. 8). 

Claim 42: supplying the coil current to a center tap (Fig. 26: center of 20). 

Claim 43: amplifying with a current sense amplifier (Fig. 26:55) 

Claim 44: a current control device comprising a coil current supplied to a vcm (20) 
along a center tap (Fig. 26: center of 20); a comparator (Fig. 26:25) to shape a current 
command in accordance with the coil current, the command current driving a switch (T13, T14). 

Claim 45: an amplifier (Fig. 26:55) to detect the coil current. 

Claim 46: tuming the transistors (T13, T14) on and off. 
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Claim 47: the center tap (Fig. 26: center of 20) supplies current to first and second coils 
(Fig. 21:73, 74). 

Claim 48: a driver comprising a set of transistors (Fig. 26:T13, T14) coupled to a motor 
(Fig. 26:20) by a center tap to supply a coil current, current command (col. 4:34-64); a 
comparator (Fig. 9:25, Fig. 26:25) shaping a command current to a coil current; and a bipolar 
switch control (Fig. 26: 59) to supply the command current to the transistors (col. 8:61-69). 

Claims 50,58,84,91,97: a driver comprising a sensor (55) to sense a velocity voltage 
across a coil motor (col. 9:1-9); an error amplifier (fig. 25:81) to calculate the difference between 
the velocity voltage and a command voltage (col. 17:3-42); and a retract amplifier (fig. 21:185) 
to compensate the command voltage with the difference (Col. 17:3-42). 

Claims 51 and 59: a differential amplifier (fig:26:145, fig 21:25) coupled to the error 
amplifier (81) to detect the velocity voltage across the sensor (55). 

Claims 52,61,85,99: using a retract amplifier (185) for compensating. 

Claims 57, 63,90,96, 101: the retract amplifier (185) is tumed on and off. 

Claims 53, 86, 92: the retract amp (Fig. 21:185) receives a command voltage form a 
compensator (25). 

Claims 54, 62, 87, 93, 100: a set of transistors (Fig. 21: 26) coupled to the retract amp 
(Fig. 21:185). 

Claims 55, 88,94: a first coil (Fig. 21: 73) 

Claims 56, 89,95: a second coil (Fig. 21: 74) 

Claim 60, 98: applying current to a first coil (Fig. 21 : 73) 

Claim 61 : applying current to a second coil (Fig. 21 : 74) 

Claim 81 : a current control device comprising a coil current supplied to a vcm (20) 
along a center tap (Fig. 26: center of 20) supplying first and second coils (Fig. 21: 73,74) with 
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current; a comparator (Fig. 26:25) to shape a current command in accordance with the coil 
current, the command current driving a switch (T10, T11). 

Claim 82: an amplifier (Fig. 26:55) to detect the coil current 

Claim 83: first and second transistors (Fig. 26:T13, T14) turned on and off to supply 
current to the center tap ( Fig. 26:center of 20). 

13. Claims 38, 42, 43, 50, 55- 58, 61, and 63 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hassan et al (U.S. 5, 821,717). 

Claim 38: Hassan et al teach a method comprising supplying a coil current to a vcm, 
amplifying the coil current, and shaping a command current according to the coil current (Col. 
3:5-37). 

Claim 42: supplying a coil current to a center tap coupling the voice coil to the driver 
(Col. 3: 39-67). 

Claim 43: amplifying the coil current with a current sense amplifier (Col. 3: 10-19). 

Claims 50 and 58: Hassan et al teach a driver and a method for controlling a voice coil 
motor having a first coil motor and a second coil motor (e.g. Figure 2:300) comprising a sensor 
to sense a velocity voltage across a coil motor (e.g. Fig. 2: 310) an error amplifier to calculate a 
differential between a velocity voltage and a command voltage (e.g. Column 3, Lines 20-37) and 
a retract amplifier to compensate a command voltage with a differential (e.g. Figure 2, Item 1 13, 
Column 5, Lines 37-67). 

Claims 57 and 63: the retract amplifier being turned on and off (e.g. Column 5, Lines 
37- 67). 

Claim 61: the retract amplifier coupled to the voice coil motor (e.g. Figure 2, Item 131 
connected to 300). 
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Claims 55 and 56: a coil motor comprising a coil winding (Fig. 2:300). 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

15. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rosenberg as 
applied to claim 1 above, in view of Ratliff et al (U.S. Patent 6,088,185). 

Claim 2: Rosenberg teaches the limitations of claim 1. Referring to claim 2, they do not 
teach a force couple created by the current in the VCM and first and second coils oppositely 
polarized to induce a magnetic field. Ratliff et al teach a force couple created by the current in 
the VCM first and second coil motors oppositely polarized to induce a magnetic field (e.g. Col. 4: 
44-5:15). 

It would have been obvious to one having ordinary skill in the art at the time that the 
invention was made to modify the apparatus taught by Hassan et al to have a force couple and 
coils as taught by Ratliff et al. The advantage of this would be the ability to sense rotational 
vibration in the VCM. 

16. Claims 2, 4,5,65 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rosenberg as applied to claim 1 above, in view of Harwood et al (US 5491394) 

Claim 2: Rosenberg teaches the limitations of claim 1. Referring to claim 2, they do not 
teach a force couple created by the current in the VCM and first and second coils oppositely 
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polarized to induce a magnetic field. Harwood et a! teach a force couple created by the current 
in the VCM first and second coil motors oppositely polarized to induce a magnetic field (e.g. Col. 
3:6-18). 

It would have been obvious to one having ordinary skill in the art at the time that the 
invention was made to modify the apparatus taught by Hassan et al to have a force couple and 
coils as taught by Harwood et al. The advantage of this would be the ability to sense rotational 
vibration in the VCM. 

Claim 4: Rosenberg teaches the limitations of claim 1. Referring to claim 4, 
they do not teach first and second coils energized to retract a head positioner. Harwood et al 
teach first and second coil motors energized to move a head positioner (e.g. Col. 1 :1 1-20; 3:63- 
4: 10). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the driver taught by Hassan et al to include first and second coils 
energized to retract a head positioner as taught by HanA/ood et al. The advantage of this would 
be the ability to prevent writing to the disk when there is shock. 

Claim 5: Rosenberg and HanA/ood et al teach the limitations of 4. Referring to claim 5, 
HanA/ood et al teach the first and second coil motors are arranged such that current flows 
through both motors (Col. 3:63-4:10; Col. 4: 65-5:3). 

17. Claims 3, 27, 29, and 66 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rosenberg in view of Hassan et al (U.S. 5,821,717). 

Claims 3 and 66: Rosenberg teaches the limitations of claims 1 and 64. Referring to 
claims 3 and 66, they do not teach a current sense amplifier coupled to a transconductance 
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amplifier. Hassan et al 717 teaches a current sense amplifier (Fig. 2: 1 14) coupled to a 
transconductance amplifier (Fig. 2: 128). 

It would have been obvious to one having ordinary skill in the art at the time that the 
invention was made to modify the apparatus taught by Rosenberg, to couple a current sense 
amplifier to a transconductance amplifier as taught by Hassan et al 717. The advantage of this 
would be the ability to produce a signal proportional to the actual current passing through the 
vcm due to the amplifier sensing and amplifying the voltage drop across the sense resistor. 

Claim 27: Rosenberg teaches the limitations of claim 23. Referring to claim 27, they do 
not teach a current sense amplifier coupled between the sensor and a compensator. Hassan et 
al 717 teach a current sense amplifier (Fig. 2: 114) coupled between a sensor (Fig. 2: 310) and 
an error amplifier (Fig. 2: 112). 

It would have been obvious to one having ordinary skill in the art at the time that the 
invention was made to modify the apparatus taught by Rosenberg to couple a current sense 
amplifier to a transconductance amplifier as taught by Hassan et al 717. The advantage of this 
would be the ability to produce a signal proportional to the actual current passing through the 
vcm due to the amplifier sensing and amplifying the voltage drop across the sense resistor. 

Claim 29: Rosenberg teaches a driver having a current control device for a vcm 
comprising an amplifier (Fig. 2: 56) to drive the vcm with a coil current, the coil current flows 
form one terminal of the vcm to another terminal, both terminals(fig, 2:actuator) are coupled to 
the driver (Fig. 2:38); a sensor (Fig. 2:R2) to sense the vcm coil current, the sensor coupled 
between the amplifier (Fig. 2: 56) and the vcm (Fig. 2: actuator); a transconductance amplifier 
(Fig. 2: 54) calculates an error current by comparing the sense current with the command 
current (inherent) and means (Fig. 2: R, 0,56) to integrate an error current into a command 
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current to determine the coil current. Rosenberg does not teach a current sense amplifier 
coupled to the transconductance amplifier. 

Hassan et al 717 teaches a current sense amplifier (Fig. 2: 114) to the amplify a voltage 
across the sensor (Fig. 2: 310), wherein the voltage correlates to the coil current (Col. 3: 16-19); 
a transconductance amplifier (Fig. 2: 128) coupled to the current sense amplifier (Fig. 2: 114) to 
receive the voltage and a command current, the transconductance amplifier calculates an error 
current by comparing the sense current with the command current (Col. 5: 23-36). 

It would have been obvious to one having ordinary skill in the art at the time that the 
invention was made to modify the apparatus taught by Rosenberg to couple a current sense 
amplifier to a transconductance amplifier as taught by Hassan et al 717. The advantage of this 
would be the ability to produce a signal proportional to the actual current passing through the 
vcm due to the amplifier sensing and amplifying the voltage drop across the sense resistor. 


Response to Arguments 

18. Applicant's arguments filed 09 May 2005 with respect to claims 38, 42, 43, 50, 55- 
58, 61, and 63, have been fully considered but they are not persuasive. 

In response to applicant's argument that Hassan (US 5821717) do not teach the claimed 
limitations, Hassan et al teach supplying a current to the VCM, amplifying the current and 
shaping a target current based on the coil current (Col. 3:5-37). Referring to Fig. 2, a target 
current is produced from a coil current is sensed at (1 14), passed to error amplifier (112), 
compared to the filtered command current from (111). Although Hassan et al also bases the 
target current on a command current produced by (10), Hassan et al still derive a target current 
based on the coil current. 
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Applicant's arguments with respect to the remainder of the claims have been considered 
but are moot in view of the new ground(s) of rejection. 


19. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Renata McCloud whose telephone number is (571) 272-2069. The 
examiner can normally be reached on Mon.- Fri. from 8 am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Martin can be reached on (571) 272-2800 ext. 4. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 


Conclusion 



Renata McCloud 
Examiner 
Art Unit,2837 


